For each prime p ≡ 1 or −1(mod 24), we construct a (PSL (2, p), 2)-arc transitive graph of valency 4 such that Aut = PSL(2, p) × Z 2 . Thus there exists an infinite family of quasiprimitive 2-arc transitive graphs which have non-quasiprimitive full automorphism groups. c 1998 Academic Press Let = (V , E ) be a finite connected graph with vertex set V and edge set E . For a positive integer s, an s-arc of is an Let G be a transitive permutation group on . If there exists no non-trivial G-invariant partition of , then G is said to be primitive on ; if every non-trivial normal subgroup of G is transitive on then G is said to be quasiprimitive. Thus a primitive group is quasiprimitive, but the converse is not necessarily true, see [10]. Praeger [9] obtained a version of the O'Nan-Scott theorem for quasiprimitive groups, which divides quasiprimitive groups into eight classes, and then she proved that only four of them can act 2-arc transitively on a graph. This suggests a reasonable program to describe non-bipartite 2-arc transitive graphs by two steps: (i) describing graphs admitting a quasiprimitive 2-arc transitive group of automorphisms, (ii) characterizing 2-arc transitive covers of examples from (i).
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For each prime p ≡ 1 or −1(mod 24), we construct a (PSL(2, p), 2)-arc transitive graph of valency 4 such that Aut = PSL(2, p) × Z 2 . Thus there exists an infinite family of quasiprimitive 2-arc transitive graphs which have non-quasiprimitive full automorphism groups. Let G be a transitive permutation group on . If there exists no non-trivial G-invariant partition of , then G is said to be primitive on ; if every non-trivial normal subgroup of G is transitive on then G is said to be quasiprimitive. Thus a primitive group is quasiprimitive, but the converse is not necessarily true, see [10] . Praeger [9] obtained a version of the O'Nan-Scott theorem for quasiprimitive groups, which divides quasiprimitive groups into eight classes, and then she proved that only four of them can act 2-arc transitively on a graph. This suggests a reasonable program to describe non-bipartite 2-arc transitive graphs by two steps: (i) describing graphs admitting a quasiprimitive 2-arc transitive group of automorphisms, (ii) characterizing 2-arc transitive covers of examples from (i).
There has been some work related to this program, see for example [1, 3, 6, 7] . To determine isomorphism classes of quasiprimitive 2-arc transitive graphs, it is necessary to determine the full automorphism group of a quasiprimitive 2-arc transitive graph. However, this is a very difficult problem. In this note we investigate a question relevant to this problem. For a (G, 2)-arc transitive graph , G ≤ Aut ≤ Sym(V ), where Sym(V ) is the symmetric group on V . If G is primitive then Aut must be primitive. Thus a natural question arises (refer to Baddeley [1, Section 6] or Praeger [11, Section 7]): if G is quasiprimitive on V , is Aut quasiprimitive? Baddeley [1, Section 6] constructed a single counterexample which is a graph with a group of twisted-wreath-action type (in terms of [9] ) such that there exists a non-quasiprimitive group H satisfying G < H ≤ Aut . In this paper we give the first infinite family of counterexamples such that Aut is not quasiprimitive. 
Note that |G| = p( p + 1)( p − 1)/2, and ( p − 1, p + 1) = 2. It follows that a Sylow 3-subgroup G 3 of G is conjugate to a subgroup of D p−ε . Thus G 3 is cyclic and all subgroups of G of order 3 are conjugate. Let M be a subgroup of G isomorphic to S 4 , and let H be a subgroup of M isomorphic to A 4 . We shall construct a class of (G, 2)-arc transitive graphs of valency 4 with H the stabilizer of a point. (Recently, the author became aware that this class of graphs has been constructed in [6] . However, for the sake of completeness and in need for notation in the ensuing, we present a construction here.) By the discussion before the theorem it is sufficient to find an
and H is 2-transitive on [H : H ∩ H g ].
Now M and H may be written Suppose that H, g < G. Then there exists a maximal subgroup
Suppose that 
Thus is a connected (G, 2)-arc transitive graph (by the discussion before the theorem) and G is quasiprimitive on V (since G is simple).
Set
Since g centralizes both b and σ , g centralizes bσ , and further, since
Let v be the vertex of corresponding to K . Since G < F and
Finally, we prove that Aut = F = G × σ so that Aut is not quasiprimitive on V . Let A = Aut . Then F ≤ A and A is a transitive permutation group on V . Since is of valency 4, every prime divisor is not greater than 4 so that A v is a {2, 3}-group (see [8, Let R be a maximal normal subgroup of A which is intransitive on V . Let R be the quotient graph of induced by R (see [9, p. 233] ). Then A := A/R induces a quasiprimitive permutation group on V R , and A ≤ Aut R . As G is a simple group, is non-bipartite. Therefore, R is of valency 4 and G/R is quasiprimitive, see [9, Theorem 4.1]. Since G is simple, G ∼ = G = G R/R ≤ A. Arguing as in the previous paragraph (replacing (G, A) by (G, A) ), we can obtain that G = soc(A) and so A = PSL(2, p) or PGL(2, p). 
